Introduction
Recently, increased attention has been focused on the use of undervalued agricultural products such as by-products and wastes to produce food and feed. Such utilization would help improve exploitation of available resources and minimize waste disposal concerns. A number of surveys were performed on the seeds oil from different wild plants which indicate that those could become promising oil sources for many goals such as nutritional and medicinal purposes [1] [2] [3] [4] [5] .
Melon (Cucumis melo L. Inodorus) is one of the most widely grown vegetable crops throughout the warm regions in the world. It accounts among major vegetable products of widespread consumption in Algeria generating a huge amount of seeds. However, unless this waste deserves investigation, it is generally thrown away which might be considered an economical and nutritional loss.
Vegetable oils are known to be mainly made of triglycerides, namely triacylglycerols of fatty acids. A number of investigations have shown their beneficial effects on health as a whole through exploration of physiological and molecular mechanisms of their action 6 .
Their beneficial effects to health care were evidenced in such fields as the prevention and coronary heart disease 7, 8 , hypertension 9, 10 , type 2 diabetes 11, 12 , Parkinson's 13 and Alzheimer'diseases.
The global consumption of oils is dominated by palm, soybean, rapeseed and sunflower oils with respectively 39.0, 35.8, 18.0 and 10.0 million tons production per year 15 . To the best of our knowledge, industrial production of oil from melon seeds or its use as a food supplement is unknown in Algeria; this is due to lack of information on the chemical composition and nutritional properties of these seeds. Therefore the present work was undertaken with an aim to analyzing the fatty acids and mineral composition of the seeds melon in order to set forth the possible beneficial effects on economy and health. 18 . Table 1 shows the mineral content of ash. The highest content was observed for potassium (K) with 509.80 mg/100g followed by magnesium (Mg) 101.71, whereas moderate contents were obtained for calcium (Ca), 55.39 and sodium (Na), 41.17mg/100g respective. These elements might contribute to the fight against the resistance to the release of insulin from the body 22 . Only traces of cadmium (Cd), cobalt (Co) and nickel (Ni) were found. The presence of those minor components in the sample might be due to specific soils composition of the region or attributed to exhausts from zinc works nearby. This needed an extensive survey of soils and vegetables of the region to check and compare their mineral content. But this survey is beyond the scope of our investigation.
Results and Discussion

Chemical analysis
Mineral composition
Oil physicochemical features
The following physical and physicochemical characteristics were measured and/or observed ( 19 respectively. This would mean that our sample contained less polyunsaturated fatty acids than literature samples. In the meantime our oil showed an acidic value (4.01), higher than the one reported by De Mello 18 but lower than the one reported by Sorho 19 . As far as peroxide and saponification indexes were concerned, our sample displayed a low peroxide value (2.25) as compared to results reported by De Mello 18 , whereas saponification value was 193.6 comparable to values found by De Melo 17 and Sorho 19 groups. Needless to point out that a low peroxide value indicates that this oil withstands autoxidation as observed when analysis showed with fresh oil. Nevertheless it would advisable to store fatty acids methyl esters (FAMEs) and the corresponding acids in the cold in order to preserve them from degradation. Fatty acids composition analysis GC-MS analysis of FAMEs showed four major peaks (Figure 1 ). The identification of FAMEs was performed by first running the standards followed by the analysis of our sample under identical analytical conditions.
Too small peaks were not considered since they could be part of background or artifacts. GC FID and GC-MS analysis were performed at least three times for reproducibility. The following fatty acids were found and they are mentioned with their percentages and retention times (rt): Linoleic (C18:2) was the main fatty acid that accounted for 60.1% (rt 48.07) of the mixture, followed by oleic acid (C18:1), 25.3% (rt 48.23), whereas minor components were palmitic acid (C16:0) 10.1% (rt 43.80) and stearic acid (C18:0) 4.5% (rt 48.90) respectively. The base peak in all mass spectra of saturated FAMEs was observed at m/z 74 ( Figure  2 ), corresponding to CH 3 OC(=OH + )CH 2 fragment which was a result of the well-known McLafferty rearrangement process followed by an alpha fragmentation 23 . Besides, we compared contents of fatty acids from other known edible oils such as pumpkin, palm, sunflower and soybean along with another variety of melon seeds in Table 4 .
De Mello 18 and De Melo 17 also found linoleic acid as the main fatty acid followed by oleic acid, palmitic and stearic acid for the oil extracted from two other varieties of Cucumis melo. Polyunsaturated fatty acids (PUFAs) content of edible oils is an important and basic parameter that mainly accounts for evaluating their nutritional value 24 . Sunflower oil showed the most interesting content in PUFAs with linoleic acid as the major component (66.2%) 25 . In our sample this fatty acid was also the most representative 60.1% whereas palm, soybean and pumpkin oils were respectively made of just (10.1% , 53.2% and 42.6%) 25, 26 . By contrast, monounsaturated fatty acids (MUFA) contents from other sources are mainly found in palm oil (39.2% ) 25 , followed by pumpkin with 36.8% 26 whereas our sample is richer in MUFAs 25.3% than sunflower oil (21.1%) 25 . As far as saturated fatty acids contents were concerned, melon (Cucumis melo L.Inodorus) seeds oil is made of 14.6%, lower than palm oil (49.9%) 25 , pumpkin oil (20.3%) 26 , soybean oil (15.1%) 25 whereas its content is higher than sunflower oil (11.3%) 25 . 
Conclusion
In this paper, we investigate the composition of oil from seeds of melon (Cucumis melo L. Inodorus) from west Algeria in an attempt to boost its economical and nutritional use. The physicochemical properties, mineral content and fatty acids composition were determined. Our results showed that melon (Cucumis melo L. Inodorus) seeds are an important source of minerals, namely K, Ca and Mg. Magnesium is showing increasing interest for the adequate heart function; its presence would be taken advantage of for people with limited resources.
Moreover this oil showed interesting amounts of unsaturated fatty acids as compared to other known edible oils. As nutritionists generally recommend a Mediterranean diet especially for cardiovascular concerns, melon seeds oil could be taken advantage of for its content of both linoleic and oleic acids as food supplements to improve health conditions.
Experimental Section
Seeds Melon (Cucumis melo L. Inodorus) seeds were obtained in June 2013 from Boukhnais (GhazaouetTlemcen), a northwestern region of Algeria, close to the Mediterranean Sea. The seeds were got rid of any vegetable residue, washed with water, and finally dried in the air. After completion of drying there were ground in a blender and screened through a 1.12 mm mesh diameter. Then the resulting powder was stored in a refrigerator.
Statistical analysis
The satistical analysis was obtained using the function from Microsoft Office Excel. For each analysis, values presented are the means of triplicate determination. The difference between two analysis varied between 0 and 0.5 for mineral analysis. All values recorded in Table 2 are presented as means of triplicate determination with standard deviations. The level of significance was set at p < 0.05.
Chemical analysis
Moisture, lipid and ash contents were determined following the standard AOAC (1990) methods 30 .
Mineral composition
The mineral composition of melon seeds was analyzed as described by Oloyede (2005) 31 . Briefly, a sample was incinerated at 550°C in a furnace; ash (1 g) was boiled in 20% hydrochloric acid solution (10 ml) in a beaker and cooled. The resulting solution was filtered into a 100 ml standard volumetric flask. Then deionized water was added to make a total 100 ml solution. The resulting solution was analyzed for its mineral composition and content using Atomic Absorption Spectroscopy (Aurora AI 1200).
Lipid extraction
Powder of ground seeds (15 g ) was extracted at 70°C with n-hexane (100 ml) for 6h in a soxhlet extractor. Then n-hexane was removed at 40°C under reduced pressure using a rotary evaporator. The residual oil was stored at -20 °C until use.
Physicochemical properties of oill Density and refractive index were determined at room temperature (28°C) using a densitometer and a refractometer, respectively. Acid, peroxide, iodine and saponification values were determined according to literature AOAC 1997 Methods 32 . Esterification of fatty acids. The mixture of fatty acids was first saponified followed by esterification with methanol (MeOH) using Boron trifluoride-methanol complex (BF 3 -MeOH) as a catalyst the final method was a result of slight modification of existing methods [17] [18] [19] [20] [21] [22] [23] [24] . A typical procedure was performed as follows: oil (3g) was hydrolyzed on reflux for 1 h with 1.0 M potassium hydroxide solution (50 ml) in 95% ethanol (EtOH). Water (100 ml) was added to the cold solution and the mixture was extracted thrice with diethyl ether (Et 2 O) (50 ml).
The aqueous layer was acidified with 6.0 M hydrochloric acid and then was extracted three times with hexane (50 ml). The free fatty acids were recovered after washing the combined organic extracts with water, drying over anhydrous sodium sulfate and removal of the solvent. Fatty acids were then converted into the corresponding methyl esters (FAMEs) using BF 3 -MeOH complex (14% w/v).
The mixture was maintained at 90°C for 1-5 min and the reaction was quenched by dipping the reaction vial in an ice bath. FAMEs were extracted thrice with hexane (50 ml) and the combined organic extracts were dried over anhydrous sodium sulfate (Na 2 SO 4 ) and the solvent was removed in vacuo. The resulting esters mixture needed no further purification and was stored at -20°C until analysis.
GC-FID and GC-MS.
Qualitative and quantitative analysis of FAMEs were performed on GC-MS Perkin Elmer (Clarus). A Perkin Elmer Elite-5 capillary column (5% diphenyl dimethylpolysiloxane, 30m × 0.25 mm x 0.25 µm) was used. Analytical Helium (1 ml/min) was used as the carrier gas and the injector operated at 200°C. After a series of attempts for optimizing the analysis, we determined the best experimental conditions of FAMEs according to the column we used. The analysis was performed using a program-temperature gradient, namely 40°C for 4.1 min, then from 40°C to 210°C with a gradient 4°C/min and then 15 min at 210°C. 1µl of extract was injected in the split mode with a 1:10 ratio.
Electronic impact (EI 70 eV) was used to run mass fragmentation. Components were identified and quantified by their retention times and mass spectra as compared to data gathered from authentic commercial standards analysis in the same experimental conditions (Supelco 37-FAMEs Mix47885-U as well as palmitic, oleic, stearic and linoleic acids FAMEs). GC analysis was performed on a Shimadzu GC-17A instrument using a specific column for FAMEs (Capillary Column Teknokroma TR-CN100, 30mx0.25mmx0.20µm).
FTIR analysis
Infrared spectra were acquired using a Mattson Genesis II FTIR spectrometer using neat samples on NaCl cells.. Absorption bands were identified according to their wave numbers (cm -1 
